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Serology* The most important antibody evoked by the diph-
theria bacillus is the antitoxin. All strains produce the same toxin,
which is neutralized by the antitoxin prepared against the toxin
of one strain. The toxin is, however, distinct from that produced
by the Preisz-Nocard bacillus.
Attempts have been made to sub-group strains of the diph-
theria bacillus by means of the agglutination test; the results
have, however, been irregular. Investigations indicate that
the three sub-groups, gravis, mitis and intermedius, are not
antigenically related, and that each group contains a number of
strains which are serologically distinct.
Toxin Production. The main offensive weapon of the diph-
theria bacillus is the toxin. It is important to note that there
exist strains possessing all the properties of the classical diph-
theria bacillus, except that they do not produce an active toxin ;
these non-toxigenic strains are usually considered to be avirulent.
The mutation of virulent to avirulent strains doubtless takes
place, but a completely avirulent strain rarely, if ever, becomes
virulent. Avirulent strains are consequently considered to be of
little significance in the epidemiology of diphtheria. It is impor-
tant to note that grams and intermedius strains are nearly always
virulent, whereas mitis strains are frequently avirulent.
Loeffler in his original investigations came to the conclusion,
from the results of his animal inoculation tests, that the lesions
were due to a bacterium acting locally and to some product
produced locally and passing into the general system. Although
definite lesions occurred in various regions, the diphtheria bacilli
were only isolated at the site of inoculation. A few years later
Roux and Yersin (1888-90) found that the injection of the sterile
filtrate, after passage of the culture through a bacterial filter,
into the guinea-pig produced the same lesions as the inoculation of
the whole culture. In this way the production of an " exotoxin "
by the organism was established. An antitoxin was later pre-
pared and this neutralized the toxin. Confirmation of these
results was soon forthcoming, and the introduction of antitoxin
therapy was the natural sequence.
Although toxin production is a characteristic property of
virulent diphtheria bacilli, the amount formed by various strains
varies to a marked degree. The capacity to produce toxin does
not appear to be definitely related to virulence, as excellent toxin-
producing strains have been isolated from mild oases of diph-
theria, e.gn the Park 8 strain, a celebrated toxin-producer